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Knowledge of healthcare professionals about poliomyelitis 
and postpoliomyelitis: a cross-sectional study
Claudio Andre Barbosa de LiraI, Douglas Assis Teles SantosII, Ricardo Borges VianaIII, Juliana Moreira GuimarãesIV,  
Jéssica Nathalia Soares OliveiraV, Bolivar Saldanha SousaVI, Marcos Gonçalves de SantanaVII, Rodrigo Luiz VanciniVIII,  
Marília Santos AndradeIX, Pantelis NikolaidisX, Thomas RosemannXI, Beat KnechtleXII 
Universidade Federal de Goiás (UFG), Goiânia (GO), Brazil
INTRODUCTION
Poliomyelitis is an infectious viral disease that may attack people at any age. It affects the nervous 
system, resulting in paralysis and muscle spasms, and in some cases encephalitis.1,2 There are 
several regions in the world that are certified as free from poliomyelitis.3 However,  there are 
some endemic countries, such as Afghanistan, Nigeria and Pakistan, and there are records of 
imported cases in some African countries.3 In Brazil, even though poliomyelitis has been eradi-
cated, according to the Brazilian Health Ministry, 312 Brazilian municipalities have polio vac-
cine coverage of below 50%. This creates a state of alert and threatens the eradication of the 
disease. Therefore, there is a need to maintain permanent and effective actions of disease sur-
veillance and adequate levels of immunological protection for the population.4
Postpoliomyelitis syndrome (PPS) is the term used to describe a collection of signs and 
symptoms that may be experienced by individuals afflicted by paralytic poliomyelitis after years 
of clinical and functional stability.5 The signs and symptoms that characterize PPS are new mus-
cle weakness, muscle fatigue, muscle atrophy, muscle and joint pain, sleep disturbances, intoler-
ance to cold, respiratory and swallowing difficulties and a recent increase in body mass.6-8 It is a 
slowly progressive disease, usually insidious, with subacute onset, sometimes resulting in signif-
icant restrictions of activities associated with everyday life.7,9-16
Although the pathophysiology of PPS is unclear, different mechanisms have been proposed. 
The most accepted mechanism postulates that degeneration or dysfunction of giant motor units, 
manifested by peripheral deterioration (axon and/or neuromuscular junction), probably as a result 
of metabolic requirements of giant motor units (muscle overuse), has a central role in the etiology 
of the disease.9,17 However, there are different hypotheses associated with the pathophysiology of 
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ABSTRACT
BACKGROUND:  Postpoliomyelitis syndrome is a clinical condition that can affect poliomyelitis survivors. 
OBJECTIVE: Our aim was to evaluate knowledge of poliomyelitis and postpoliomyelitis syndrome among 
Brazilian healthcare professionals. 
DESIGN AND SETTING: Cross-sectional study conducted at a Brazilian public higher education institution 
located in the state of Goiás. 
METHODS: The participants (n = 578) were Brazilian physicians, physical therapists, nurses, nutritionists 
and psychologists. A self-administered questionnaire (30 questions) was designed to probe knowledge 
about poliomyelitis and postpoliomyelitis syndrome. From the questionnaire, we created a structured test 
to objectively evaluate the knowledge of these professionals. The test was composed of 20 questions and 
was scored over a range from 0 (totally ill-informed) to 20 (totally well-informed). 
RESULTS: In general, the physicians, physical therapists and nurses demonstrated better understanding of 
poliomyelitis and postpoliomyelitis syndrome. The healthcare professionals who had received previous in-
formation about poliomyelitis and postpoliomyelitis syndrome had significantly higher scores than those 
who had never received information (P < 0.001). On average, this difference was approximately 28.6%. 
CONCLUSIONS: The findings from the present study indicate that there is a critical need for improvement 
of knowledge about postpoliomyelitis syndrome among Brazilian healthcare professionals. The services 
provided by these professionals may therefore become compromised. Furthermore, public healthcare ini-
tiatives should be implemented to improve knowledge among healthcare professionals.
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the disease, which include: muscle disuse, the normal loss of motor 
units with age, predisposition to motor neuron degeneration due 
to glial vascular and lymphatic damage, reactivation of the virus 
or persistent infection, immunological factors related to poliomy-
elitis,9,15,18-20 the effect of growth hormone and the combined effect 
of overuse, disuse, pain, body mass gain or other diseases.9,18,20
Regarding the diagnostic criteria for PPS, a clinical approach 
aimed at ruling out other neurological diseases, orthopedic con-
ditions, psychiatric disorders or even consequences linked to the 
aging process is required, since these conditions could develop 
the same signs and symptoms as seen in PPS.9,21 Therefore, it is 
extremely important that patients should be managed by a mul-
tidisciplinary healthcare professional team that includes neurol-
ogists, rheumatologists, orthopedists, pulmonologists, physical 
education professionals, physical therapists, nutritionists, nurses 
and psychologists.9,22,23
Despite the significant decline in the incidence of paralytic 
poliomyelitis,3 PPS will remain a major health problem for many 
years. In western countries, where the last large epidemics date 
back to the 1940s and 1950s, many survivors of paralytic polio-
myelitis are now aged between 70 and 80 years.24 In Brazil, the last 
major outbreak was in 1984.24 Therefore, the future outlook is for 
continued or even increased need for rehabilitation programs and 
management of people with PPS.9,25 In addition, according to the 
World Health Organization, it is estimated that there are about 18 
million people alive who were affected by paralytic poliomyelitis.3 
As it is reasonable to assume that success in the treatment of 
any disease depends on the knowledge that the healthcare pro-
fessional has about the disease, assessment of knowledge about 
poliomyelitis and PPS among healthcare professionals is of great 
value. Previously, it was demonstrated that physical education 
professionals have misconceptions about poliomyelitis and PPS.8 
Therefore, it is reasonable to assume that other healthcare pro-
fessionals present similar misconceptions regarding poliomyeli-
tis and PPS. Furthermore, other studies have shown that health-
care professionals can present misconceptions about epilepsy,26,27 
acquired immune deficiency syndrome (AIDS),28 cancer,29 hyper-
tension and diabetes.30
OBJECTIVE
The aim of this study was to verify the knowledge of health pro-
fessionals about poliomyelitis and PPS regarding the pathophysi-
ology, etiology, symptomatology and forms of treatment of PPS. 
METHODS
Participants
This was a cross-sectional study in which a total of 578 partici-
pants (454 women and 124 men) were recruited. This was done 
using different sources of advertisement (i.e. internet, local news-
papers, magazines and billboards in universities, clinics, hospi-
tals and gyms). The inclusion criterion for the study was that the 
participants should be professionals with at least an undergradu-
ate degree in medicine, physical therapy, nursing, nutrition or psy-
chology. Healthcare professionals with specialization in neurology 
and/or neuromuscular disorders were excluded from the study.
All the participants were informed of the aim of the study 
and experimental procedures, and written informed consent 
was obtained from each participant before any data were col-
lected. All procedures involved in this study were approved by the 
Universidade Federal de Goiás (UFG) Ethics Committee (protocol 
number: 198/2009; approved on August 1, 2010) and followed the 
principles outlined in the Declaration of Helsinki.
Questionnaire
To evaluate knowledge about poliomyelitis and PPS, we used the 
same questionnaire as described by de Lira et al.8 This was a self-
administered questionnaire divided into three parts: (i) personal 
data; (ii) knowledge about poliomyelitis; and (iii) knowledge about 
PPS. The questionnaire consisted of 14 questions about poliomy-
elitis and 16 questions about PPS and the aspects of these condi-
tions that were addressed related to pathophysiology, diagnosis, 
forms of treatment, prognosis and previous work experience, with 
simple scales for closed-type responses. This  questionnaire had 
been prepared in accordance with previous recommendations.31,32 
The questions are shown in Tables 2 and 3.
In addition, a knowledge assessment test was created. 
This aimed to objectively show the knowledge of the profession-
als interviewed. The test comprised 20 questions within the ques-
tionnaire, which were analyzed as a score for correct responses, 
ranging from 0 to 20 points. These questions are marked with an 
asterisk in Tables 2 and 3.
Statistical analysis
Descriptive statistics were used to analyze the findings (mean, 
standard deviation and absolute and relative frequencies). 
The  Gaussian distribution of the sample was tested by means 
of the Kolmogorov-Smirnov test. One-way analysis of variance 
(ANOVA) was used to compare age and professional experience 
among categories of healthcare professionals. The chi-square test 
was used to determine the association between healthcare profes-
sionals and knowledge about poliomyelitis and PPS. The Kruskal-
Wallis test was used to compare scores from the questionnaire, 
obtained by the different healthcare professional categories, 
followed by Dunn post-hoc comparison. The Mann-Whitney 
test was used to compare scores obtained in the questionnaire 
between the exposure (‘yes’ and ‘no’) groups. For all statistical 
procedures, the significance level assumed was 5%.
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RESULTS
Participants
A total of 578 participants (454 women and 124 men, comprising 
a convenience sample) were evaluated. Of these, 69 were physi-
cians (19 women and 50 men), 151 were physical therapists (116 
women and 35 men), 224 were nurses (203 women and 21 men), 
78 were nutritionists (74 women and 4 men) and 56 were psy-
chologists (42 women and 14 men). Out of the 578 participants 
approached, 305 (52.8%) had a specialization degree, 126 (21.8%) 
had a PhD, 86 (14.9%) had a master’s qualification, 59 (10.2%) 
only had an undergraduate degree and two (0.2%) did not report 
their highest graduation level. The other characteristics of the 
participants are presented in Table 1.
Knowledge about poliomyelitis
The first part of the questionnaire was designed to assess knowl-
edge about poliomyelitis. Out of the 578 participants approached, 
576 (99.7%) had heard about poliomyelitis. Surprisingly, two 
nurses (0.35% of the participants) had never heard of poliomy-
elitis (Table 2). The chi-square test did not reveal any significant 
association between healthcare professional category and having 
heard about poliomyelitis (P = 0.530).
Out of the 578 participants approached, 461 (79.8%) answered 
that they had received information about the disease through books, 
pamphlets and lectures. While approximately 90% of the physicians, 
physical therapists and nurses had had access to information on how 
to deal with poliomyelitis in their undergraduate courses, this pro-
portion fell to approximately half among the nutritionists (43.6%) 
and psychologists (50.0%) (Table 2). The chi-square test revealed that 
there was a significant association between healthcare professional 
category and receiving information about poliomyelitis (P < 0.001).
With regard to the biological agent that causes poliomyelitis, 
some healthcare professionals reported that they did not know that 
the disease is caused by a virus (7.6%); and 4.0% of the participants 
stated that poliomyelitis is not caused by a virus. More than 90% of 
the physicians, physical therapists and nurses and approximately 
70% of the nutritionists and psychologists correctly answered 
that poliomyelitis is caused by a virus. The chi-square test revealed 
that there was a significant association between healthcare profes-
sional category and knowledge of the biological agent that causes 
poliomyelitis (P < 0.001).
Out of the 578 participants approached, 78.3% of the physicians, 
39.7% of the physical therapists, 54.5% of the nurses, 21.8% of the 
nutritionists and 25% of the psychologists knew that poliomyelitis 
can be spread through water and/or food contaminated with feces 
from a sick person. The chi-square test revealed that there was a 
significant association between healthcare professional category 
and knowing that poliomyelitis can be spread through water and/
or food contaminated with feces from a sick person (P < 0.001).
Regarding the symptoms of poliomyelitis, 72.5% of the physi-
cians, 41.1% of the physical therapists, 48.7% of the nurses, 26.9% 
of the nutritionists and 26.8% of the psychologists knew that polio-
myelitis can cause gastrointestinal symptoms. The chi-square test 
revealed that there was a significant association between healthcare 
professional category and knowing that poliomyelitis can cause 
gastrointestinal symptoms (P < 0.001).
Regarding neuromuscular symptoms, more than 90% of the 
healthcare professionals knew that poliomyelitis can cause neu-
romuscular symptoms such as paralysis, paresis, muscle atrophy 
and weakness. The chi-square test did not reveal any significant 
association between healthcare professional category and knowing 
that poliomyelitis can cause neuromuscular symptoms (P = 0.262).
In relation to recovery of functional capacity after the acute 
poliomyelitis stage, 82.6% of the physicians, 70.2% of the physi-
cal therapists, 54% of the nurses, 33.3% of the nutritionists and 
48.2% of the psychologists knew that after the acute poliomyeli-
tis stage, patients can recover the functional capacity of affected 
structures. The chi-square test revealed that there was a significant 
association between healthcare professional category and know-
ing that patients can recover the functional capacity of affected 
structures (P < 0.001).
Regarding epidemiology, between 60 and 80% of the health-
care professionals knew that poliomyelitis is a disease that has not 
been eradicated worldwide. The chi-square test did not reveal any 
significant association between healthcare professional categories 
and knowing that poliomyelitis is a disease that has not been erad-
icated around the world (P = 0.406). Also, there was no signifi-
cant association between health professional category with regard 
to knowing that a poliomyelitis vaccine is available (P = 0.133). 
Indeed, more than 90% of the healthcare professionals knew that 
a vaccine is available to prevent poliomyelitis.
With regard to treatment, 94.2% of the physicians, 78.8% of the 
physical therapists, 73.7% of the nurses, 33.3% of the nutritionists 
Table 1. Characteristics of participants (n = 578)
Data are presented as mean ± standard deviation; *Statistically different from physicians (one-way analysis of variance (ANOVA) and Tukey post-test; P < 0.05); 
†Statistically different from psychologists (one-way ANOVA and Tukey post-test; P < 0.05).
Variable (years) Physicians n = 69 Physical therapists n = 151 Nurses n = 224 Nutritionists n = 78 Psychologists n = 56
Age 42.0 ± 13.4 32.1 ± 8.3* 33.7 ± 14.0* 30.3 ± 8.0*† 36.1 ± 11.5*
Professional experience 17.8 ± 12.6 8.2 ± 8.0* 7.9 ± 8.8* 7.3 ± 9.1* 11.2 ± 9.3*
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Questions
Physicians
n = 69 (%)
Physical therapists
n = 151 (%)
Nurses
n = 224 (%)
Nutritionists
n = 78 (%)
Psychologists
n = 56 (%)
P-value
of χ2 test
Have you heard about poliomyelitis?  
Yes 69 (100) 151 (100) 222 (99.1) 78 (100) 56 (100)
0.004
No 0 (0.0) 0 (0.0) 2 (0.9) 0 (0.0) 0 (0.0)
a/b/c/d a/e/f/g b/e/h/i c/f/h/j d/g/i/j
Have you had information about poliomyelitis (books, pamphlets and lectures)?
Yes 64 (92.8) 137 (90.7) 198 (88.4) 34 (43.6) 28 (50)
< 0.001
No 5 (7.2) 14 (9.3) 26 (11.6) 44 (56.4) 28 (50)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a/b a/c b/c d d
Is poliomyelitis caused by a virus?*
Yes 68 (98.6) 137 (90.7) 209 (93.3) 56 (71.8) 39 (69.6)
< 0.001
No 0 (0.0) 5 (3.3) 8 (3.6) 4 (5.1) 6 (10.7)
Did not know 1 (1.4) 7 (4.6) 7 (3.10 18 (23.1) 11 (19.6)
Did not answer 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0)
a/b/c a/d/e b/d/f g c/e/f/g
Can poliomyelitis be spread through water and/or food contaminated with feces from a sick person?*
Yes 54 (78.3) 60 (39.7) 122 (54.5) 17 (21.8) 14 (25)
< 0.001
No 10 (14.5) 57 (37.7) 72 (32.1) 42 (53.8) 14 (25)
Did not know 5 (7.2) 34 (22.5) 30 (13.4) 19 (24.40 28 (50)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a/b a/c/d b/c/e d/e
Can poliomyelitis cause gastrointestinal symptoms?*
Yes 50 (72.5) 62 (41.1) 109 (48.7) 21 (26.9) 15 (26.8)
No 8 (11.6) 25 (16.6) 61 (27.2) 25 (32.1) 8 (14.3)
Did not know 11 (15.9) 63 (41.7) 54 (24.1) 32 (41) 33 (58.9)
Did not answer 0 (0.0) 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0)
a/b c/d a/e b/c/e d/e
Can poliomyelitis cause neuromuscular symptoms such as paralysis, paresis, muscle atrophy and weakness?*
Yes 68 (98.6) 146 (96.7) 222 (99.1) 76 (97.4) 52 (92.9)
< 0.001
No 0 (0.0) 2 (1.3) 1 (0.4) 0 (0.0) 1 (1.8)
Did not know 1 (1.4) 3 (2) 1 (0.4) 2 (2.6) 3 (5.4)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a/b/c/d a/e/f/g b/e/h/i c/f/h/j d/g/i/j
After the acute poliomyelitis stage, can patients recover functional capacity of affected structures fully or partially?*
Yes 57 (82.6) 106 (70.2) 121 (54) 26 (33.3) 27 (48.2)
< 0.001
No 9 (13) 41 (27.2) 63 (28.1) 17 (21.8) 11 (19.6)
Did not know 1 (1.4) 4 (2.6) 40 (17.9) 34 (43.6) 18 (32.1)
Did not answer 2 (2.9) 0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0)
a/b/c/d a b/e c/f d/e/f
Has poliomyelitis been eradicated around the world?*
Yes 9 (13) 36 (23.8) 53 (23.7) 17 (21.8) 11 (19.6)
< 0.001
No 55 (79.7) 96 (63.9) 148 (66.1) 50 (64.1) 36 (64.3)
Did not know 5 (7.2) 19 (12.6) 23 (10.3) 11 (14.1) 9 (16.1)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a/b c/d/e a/c/f/g d/f/h b/e/g/h
Is there a vaccine available to prevent poliomyelitis?*
Yes 69 (100) 148 (98) 220 (98.2) 74 (94.9) 53 (94.6)
0.002
No 0 (0.0) 1 (0.7) 2 (0.9) 0 (0.0) 0 (0.0)
Did not know 0 (0.0) 2 (1.3) 2 (0.9) 4 (5.1) 3 (5.4)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a/b/c a/d/e/f b/d/g/h e/g/i c/f/h/i
Table 2. Answers among healthcare professionals relating to poliomyelitis
Continue...
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and 30.4% of the psychologists knew that poliomyelitis treatment 
can involve admission to an intensive care unit, due to respiratory 
impairment. The chi-square test revealed that there was a signif-
icant association between healthcare professional categories and 
knowing that poliomyelitis treatment can involve admission to 
an intensive care unit, due to respiratory impairment (P < 0.001).
Surprisingly, 15 healthcare professionals (2.6%) said that they 
were afraid to live with people with poliomyelitis (Table 2). The chi-
square test revealed that there was a significant association between 
healthcare professional category and being afraid to live with peo-
ple with poliomyelitis (P = 0.001).
Only 39.8% had received information about how to deal with 
patients with poliomyelitis during their undergraduate courses. 
Specifically, 59.5% of the physicians, 59.6% of the physical ther-
apists, 40.6% of the nurses, 3.8% of the nutritionists and 8.9% of 
the psychologists had received information about poliomyelitis 
during their undergraduate courses. The chi-square test revealed 
that there was a significant association between healthcare profes-
sional category and provision of information about poliomyelitis 
during undergraduate courses (P < 0.001). 
Regarding physical exercise, 92.8% of the physicians, 90.7% 
of the physical therapists, 79.0% of the nurses, 64.1% of the nutri-
tionists and 66.1% of the psychologists responded that people with 
poliomyelitis sequelae can perform some kind of physical activity. 
The chi-square test revealed that there was a significant associa-
tion between healthcare professional category and knowing about 
physical exercise (P < 0.001). 
Knowledge about postpoliomyelitis syndrome 
The second part of the questionnaire was designed to assess 
knowledge about PPS. Out of the 578 participants approached, 
243 (42%) had heard about PPS (Table 3). Specifically, 60.9% 
of the physicians, 67.5% of the physical therapists, 34.8% of the 
nurses, 12.8% of the nutritionists and 19.6% of the psychologists 
Table 2. Continuation.
*Question that composed the knowledge assessment test on paralytic poliomyelitis and PPS. Frequencies followed by the same letters, in the rows, did not differ.
Questions
Physicians
n = 69 (%)
Physical therapists
n = 151 (%)
Nurses
n = 224 (%)
Nutritionists
n = 78 (%)
Psychologists
n = 56 (%)
P-value
of χ2 test
Can poliomyelitis treatment involve admission to an intensive care unit, due to respiratory impairment?*
Yes 65 (94.2) 119 (78.8) 165 (73.7) 26 (33.3) 17 (30.4)
< 0.001
No 2 (2.9) 6 (4) 20 (8.9) 2 (2.6) 4 (7.1)
Did not know 2 (2.9) 26 (17.2) 39 (17.4) 50 (64.1) 35 (62.5)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a b a/b c c
Are you afraid to live with a person who had poliomyelitis?
Yes 0 (0.0) 0 (0.0) 13 (5.8) 0 (0.0) 2 (3.6)
0.007
No 69 (100) 146 (96.7) 207 (92.4) 77 (98.7) 53 (94.6)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 5 (3.3) 4 (1.8) 1 (1.3) 1 (1.8)
a/b c/d/e c/f/g a/d/f/h b/e/g/h
During your undergraduate course, did you have access to information on how to handle patients with poliomyelitis in your future profession?
Yes 41 (59.4) 90 (59.6) 91 (40.6) 3 (3.8) 5 (8.9)
< 0.001
No 28 (40.6) 60 (39.7) 128 (57.1) 75 (96.2) 51 (91.1)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 1 (0.7) 5 (2.2) 0 (0.0) 0 (0.0)
a/b/c a b c/d d
In your practice, have you ever provided a service for people with sequelae of poliomyelitis?
Yes 48 (69.6) 78 (51.7) 82 (36.6) 10 (12.8) 12 (21.4)
< 0.001
No 21 (30.4) 69 (45.7) 137 (61.2) 68 (87.2) 43 (76.8)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 4 (2.6) 5 (2.2) 0 (0.0) 1 (1.8)
a a b c b/c
Can people with sequelae of poliomyelitis perform any type of physical activity?*
Yes 64 (92.8) 137 (90.7) 177 (79) 50 (64.1) 37 (66.1)
< 0.001
No 1 (1.4) 3 (2) 18 (8) 2 (2.6) 4 (7.1)
Did not know 4 (5.8) 11 (7.3) 29 (12.9) 26 (33.3) 15 (26.8)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
  a/b/c a/d/e b/d/f g c/e/f/g
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Questions
Physicians
n = 69 (%)
Physical therapists
n = 151 (%)
Nurses
n = 224 (%)
Nutritionists
n = 78 (%)
Psychologists
n = 56 (%)
P-value
of χ2 test
Have you heard about PPS?
Yes 42 (60.9) 102 (67.5) 78 (34.8) 10 (12.8) 11 (19.6)
< 0.001
No 26 (37.7) 29 (32.5) 145 (64.7) 68 (87.2) 45 (80.4)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 1 (1.4) 0 (0.0) 1 (0.4) 0 (0.0) 0 (0.0)
a a b b
Have you received information about PPS?
Yes 37 (53.6) 82 (54.3) 59 (26.3) 5 (6.4) 8 (14.3)
< 0.001
No 32 (46.4) 69 (45.7) 159 (71) 72 (92.3) 47 (83.9)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 0 (0.0) 6 (2.7) 1 (1.3) 1 (1.8)
a a b c b/c
Is PPS a disease that only affects patients who have had paralytic poliomyelitis?*
Yes 23 (33.3) 64 (42.4) 65 (29) 15 (19.2) 9 (16.1)
< 0.001
No 19 (27.5) 27 (17.9) 41 (18.3) 4 (5.1) 9 (16.1)
Did not know 27 (39.1) 60 (39.7) 118 (52.7) 59 (75.6) 38 (67.9)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a a/b b/c d c/d
Is there any restriction on intense physical activity for poliomyelitis patients?*
Yes 30 (43.5) 72 (47.7) 83 (37.1) 16 (20.5) 15 (26.8)
< 0.001
No 17 (24.6) 22 (14.6) 39 (17.4) 4 (5.1) 4 (7.1)
Did not know 22 (31.9) 57 (37.7) 102 (45.5) 58 (74.4) 37 (66.1)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a a/b b c c
Can people with PPS perform any type of physical activity?*
Yes 48 (69.6) 104 (68.9) 95 (42.4) 23 (29.5) 19 (33.9)
< 0.001
No 1 (1.4) 2 (1.3) 12 (5.4) 1 (1.3) 1 (1.8)
Did not know 20 (29) 45 (29.8) 117 (52.2) 54 (69.2) 36 (64.3)
Did not answer 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
a a b/d c b/c
Is there a need for clinical follow-up of patients, years after having been affected by poliomyelitis?*
Yes 48 (69.6) 115 (76.2) 156 (69.6) 40 (51.3) 27 (48.2)
< 0.001
No 8 (11.6) 4 (2.6) 17 (7.6) 4 (5.1) 2 (3.6)
Did not know 13 (18.8) 31 (20.5) 51 (22.8) 34 (43.6) 27 (48.2)
Did not answer 0 (0.0) 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0)
a/b a/c b/c d d
Is the most appropriate way to diagnose PPS based on symptomatology?*
Yes 39 (56.5) 86 (57) 106 (47.3) 16 (20.5) 12 (21.4)
< 0.001
No 6 (8.7) 6 (4) 11 (4.9) 6 (7.7) 2 (3.6)
Did not know 24 (34.8) 58 (38.4) 107 (47.8) 56 (71.8) 42 (75)
Did not answer 0 (0.0) 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0)
a a/b b c c
Because PPS is a poorly understood syndrome, there is still no effective form of treatment*
Yes, agree 30 (43.5) 34 (22.5) 52 (23.2) 8 (10.3) 8 (14.3)
< 0.001
No, disagree 10 (14.5) 39 (25.8) 29 (12.9) 4 (5.1) 8 (14.3)
Did not know 29 (42) 76 (50.3) 143 (63.8) 66 (84.6) 40 (71.4)
Did not answer 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0)
a a b c b/c
Is the poliovirus responsible for the onset of PPS?*
Yes 13 (18.8) 42 (27.8) 76 (33.9) 11 (14.1) 8 (14.3)
< 0.001
No 31 (44.9) 35 (23.2) 32 (14.3) 2 (2.6) 4 (7.1)
Did not know 25 (36.2) 73 (48.3) 115 (51.3) 65 (83.3) 44 (78.6)
Did not answer 0 (0.0) 1 (0.7) 1 (0.4) 0 (0.0) 0 (0.0)
a a b b
Table 3. Answers among healthcare professionals relating to post-poliomyelitis syndrome (PPS)
Continue...
ORIGINAL ARTICLE | de Lira CAB, Santos DAT, Viana RB, Guimarães JM, Oliveira JNS, Sousa BS, Santana MG, Vancini RL, Andrade MS, Nikolaidis P, Rosemann T, Knechtle B
470     Sao Paulo Med J. 2021; 139(5):464-75
had heard about PPS. The chi-square test revealed that there was 
a significant association between healthcare professional cate-
gory and having heard about PPS (P < 0.001).
Out of the 578 participants approached, 373 (65.6%) answered 
that they had received no information about PPS. While 53.6% of 
the physicians and 54.3% of the physical therapists had received 
information about PPS, only 26.3% of the nurses, 6.4% of the 
nutritionists and 14.3% of the psychologists had received informa-
tion about PPS (Table 3). The chi-square test revealed that there 
was a significant association between healthcare professional cat-
egory and having received information about PPS (P < 0.001).
Regarding pathophysiology, 302 (52.2%) did not know that 
the PPS affects only people who have had paralytic poliomyeli-
tis in the past. While 33.3% of physicians and 42.4% of physical 
Table 3. Continuation.
*Question that composed the knowledge assessment test on paralytic poliomyelitis and PPS. Frequencies followed by the same letters, in the rows, did not differ.
Questions
Physicians
n = 69 (%)
Physical therapists
n = 151 (%)
Nurses
n = 224 (%)
Nutritionists
n = 78 (%)
Psychologists
n = 56 (%)
P-value
of χ2 test
Is PPS considered a neuromuscular disease?*
Yes 44 (63.8) 104 (68.9) 138 (61.6) 28 (35.9) 19 (33.9)
< 0.001
No 1 (1.4) 6 (4) 4 (1.8) 1 (1.3) 0 (0.0)
Did not know 24 (34.8) 40 (26.5) 82 (36.6) 49 (62.8) 37 (66.1)
Did not answer 0 (0.0) 1 (0.7) 0 (0.0) 0 (0.0) 0 (0.0)
a/b a b c c
Are the following main clinical manifestations presented by PPS patients: new weakness, fatigue and muscle and/or joint pain?*
Yes 40 (58) 107 (70.9) 104 (46.4) 20 (25.6) 15 (26.8)
< 0.001
No 3 (4.3) 0 (0.0) 2 (0.9) 0 (0.0) 0 (0.0)
Did not know 26 (37.7) 42 (27.8) 118 (52.7) 58 (74.4) 41 (73.2)
Did not answer 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0)
a a b b
Can neuromuscular symptoms of PPS occur in limbs previously affected by poliomyelitis?*
Yes 42 (60.9) 98 (64.9) 104 (46.4) 20 (25.6) 12 (21.4)
< 0.001
No 3 (4.3) 1 (0.7) 6 (2.7) 0 (0.0) 1 (1.8)
Did not know 24 (34.8) 50 (33.1) 114 (50.9) 58 (74.4) 43 (76.8)
Did not answer 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0)
a a b b
Can PPS be considered to be a progressive neuromuscular disease, presenting slow worsening of signs and symptoms?*
Yes 35 (50.7) 62 (41.1) 98 (43.8) 20 (25.6) 15 (26.8)
< 0.001
No 7 (10.1) 26 (17.2) 14 (6.2) 1 (1.3) 2 (3.6)
Did not know 27 (39.1) 60 (39.7) 112 (50) 56 (71.8) 39 (69.6)
Did not answer 0 (0.0) 3 (2) 0 (0.0) 1 (1.3) 0 (0.0)
a/b a b C c
Are you afraid to live with a person who has PPS?
Yes 1 (1.4) 3 (2) 7 (3.1) 2 (2.6) 2 (3.6)
0.57
No 68 (98.6) 146 (96.7) 214 (95.5) 76 (97.4) 54 (96.4)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 2 (1.3) 3 (1.3) 0 (0.0) 0 (0.0)
a/b/c/d a/e/f/g b/e/h/i c/f/h/j d/g/i/j
During your undergraduate course, did you have access to information on how to handle PPS?
Yes 10 (14.5) 40 (26.5) 12 (5.4) 0 (0.0) 0 (0.0)
< 0.001
No 59 (85.5) 109 (72.2) 208 (92.9) 78 (100) 56 (100)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 0 (0.0) 2 (1.3) 4 (1.8) 0 (0.0) 0 (0.0)
a/b b c c
In your practice, have you ever provided a service for people with PPS?
Yes 18 (26.1) 46 (30.5) 16 (7.1) 2 (2.6) 1 (1.8)
< 0.001
No 50 (72.5) 103 (68.2) 204 (91.1) 75 (96.2) 55 (98.2)
Did not know 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Did not answer 1 (1.4) 2 (1.3) 4 (1.8) 1 (1.3) 0 (0.0)
  a a b/d b/c c  
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therapists knew that PPS is a disease that only affects patients who 
have had paralytic poliomyelitis, only 29% of the nurses, 19.2% of 
the nutritionists and 16.1% of the psychologists understood this. 
The chi-square test revealed that there was a significant associa-
tion between healthcare professional category and knowing that 
PPS is a disease that only affects patients who have had paralytic 
poliomyelitis (P < 0.001).
In relation to restrictions that the patient must obey, 276 (47.8%) 
did not know whether there is any restriction on physical activity 
for people with poliomyelitis sequelae and only 216 (37.4%) knew 
that exercise should be limited among people with paralytic polio-
myelitis sequelae (especially intense exercise). Specifically, 31.9% 
of the physicians, 37.7% of the physical therapists, 45.5% of the 
nurses, 74.4% of the nutritionists and 66.1% of the psychologists 
did not know about any restriction on intense physical activity for 
PPS patients. The chi-square test revealed that there was a signif-
icant association between healthcare professional category and 
knowing about any restriction on intense physical activity for PPS 
patients (P < 0.001).
Furthermore, 50% of the healthcare professionals answered 
that PPS patients can perform any type of physical activity and 
only 2.9% of them correctly answered that PPS patients cannot 
perform any type of physical activity (Table 3). The chi-square test 
revealed that there was a significant association between health-
care professional category and knowing that PPS patients cannot 
perform any type of physical activity (P < 0.001).
Regarding treatment, 386 (66.9%) believed that clinical fol-
low-up is necessary, even years after acute poliomyelitis, while 
156 (27.0%) did not know whether there is a need for clinical fol-
low-up years after an individual has had polio. The chi-square test 
revealed that there was a significant association between health-
care professional category and knowing about the need for clini-
cal follow-up of patients, years after having been affected by polio-
myelitis (P < 0.001).
Also regarding treatment, approximately 61.1% of the health-
care professionals did not know whether there is an effective 
treatment for PPS. Specifically, 42.0% of the physicians, 50.3% of 
the physical therapists, 63.8% of the nurses, 84.6% of the nutri-
tionists and 71.4% of the psychologists did not know about this 
issue. The chi-square test revealed that there was a significant 
association between healthcare professional category and this 
matter (P < 0.001).
With regard to diagnosis, 287 (49.7%) did not know that the 
most appropriate way to diagnose PPS is based on symptomatology. 
Specifically, 34.8% of the physicians, 38.4% of the physical ther-
apists, 47.8% of the nurses, 71.8% of the nutritionists and 75% of 
the psychologists did not know about this issue. The chi-square test 
revealed that there was a significant association between healthcare 
professional category and this matter (P < 0.001).
Regarding PPS etiology, only 104 (18.0%) knew that polio-
virus is not responsible for PPS. Specifically, 44.9% of the physi-
cians, 23.2% of the physical therapists, 14.3% of the nurses, 2.6% 
of the nutritionists and 7.1% of the psychologists did not know 
about this issue. The chi-square test revealed that there was a sig-
nificant association between healthcare professional category and 
this matter (P < 0.001).
Regarding PPS classification, 232 healthcare profession-
als (40.1%) did not know that PPS is a neuromuscular disease. 
Specifically, 34.8% of the physicians, 26.5% of the physical thera-
pists, 36.6% of the nurses, 62.8% of the nutritionists and 66.1% of 
the psychologists did not know about this issue. The chi-square test 
revealed that there was a significant association between healthcare 
professional category and this matter (P < 0.001).
Regarding the main clinical manifestations presented by PPS 
patients, 285 of the healthcare professionals (49.3%) did not know 
that the main clinical manifestations of PPS are new weakness, 
fatigue and muscle and/or joint pain. Specifically, while 58% of the 
physicians, 70.9% of the physical therapists and 46.4% of the nurses 
knew about this topic, only 25.6% of the nutritionists and 26.8% 
of the psychologists knew that PPS patients can present with new 
weakness, fatigue and muscle and/or joint pain. The chi-square test 
revealed that there was a significant association between healthcare 
professional category and this matter (P < 0.001).
Furthermore, while 60.9% of the physicians, 64.9% of the phys-
ical therapists and 46.4% of the nurses knew that neuromuscular 
symptoms of PPS occur in limbs previously affected by poliomy-
elitis, only 25.6% of the nutritionists and 21.4% of the psycholo-
gists knew about this topic. The chi-square test revealed that there 
was a significant association between healthcare professional cate-
gory and this matter (P < 0.001). A similar pattern was found for 
answers to question 27.
Surprisingly, 15 participants (2.6%) said that they were afraid 
to live with people with PPS. The chi-square test did not reveal any 
association between healthcare professional category and being 
afraid to live with a person who has PPS (P = 0.877).
Regarding the provision of information about this disease 
during the undergraduate course, only 62 participants (10.7%) 
reported that during their undergraduate courses they had had 
access to information about management of PPS, and only 83 
healthcare professionals (14.4%) reported that they had already 
provided services to people with PPS (Table 3). The chi-square 
test did not reveal any association between healthcare professional 
category and these topics (P < 0.001).
Knowledge of the professionals about paralytic 
poliomyelitis and PPS
With regard to the questionnaire that was created, the profes-
sionals scored on average 11.0 ± 4.4 (which corresponded to 
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*Statistically different from physicians; †Statistically different from physical therapists; 
‡Statistically different from nurses (Kruskal-Wallis test and Dunn post-test. P < 0.05). 






























*Statistically different from ‘No’. Mann-Whitney test (P < 0.05).
Figure 2. Questionnaire result (0-20) separated according to healthcare 
professionals with (Yes; n = 191) or without (No; n = 387) access to 
information about poliomyelitis and post-poliomyelitis syndrome. 
approximately 55% of the total score), out of a maximum score of 
20. Specifically, the Kruskal-Wallis test [X2(4) = 107.500; P < 0.001] 
demonstrated that the knowledge of the physicians, physical thera-
pists and nurses was significantly higher than that of the nutrition-
ists and psychologists (P < 0.05, Figure 1); and that the knowledge 
of the physicians and physical therapists was significantly higher 
than that of the nurses, nutritionists and psychologists (P < 0.05).
We also found that healthcare professionals who had received 
previous information about poliomyelitis and PPS had signifi-
cantly higher scores than those who had never received informa-
tion (P < 0.001). On average, this difference was approximately 
28.6% (Figure 2). Five volunteers did not respond to this question.
DISCUSSION
This study evaluated knowledge about paralytic poliomyelitis and 
PPS among healthcare professionals (physicians, physical thera-
pists, nurses, nutritionists and psychologists). Considering  that 
success in treating a disease depends on the knowledge level 
that healthcare professionals have, with regard to etiology, signs 
and symptoms and management of the disease, studies with the 
aim of investigating the knowledge of these professionals about 
a particular disease are important. Despite finding misconcep-
tions about poliomyelitis and PPS in all the healthcare profes-
sional categories assessed, our results revealed that physicians, 
physical therapists and nurses present higher knowledge about 
poliomyelitis and PPS than nutritionists and psychologists. 
Furthermore,  we found that those who had received previous 
information about poliomyelitis and PPS had significantly higher 
scores than those who had never received information.
Previous studies have investigated healthcare professionals’ 
knowledge about certain diseases. Morin et al.33 investigated phy-
sicians’ knowledge about cryptosporidiosis and reported that these 
professionals did not have adequate knowledge about this disease. 
Vancini et al.26 investigated the knowledge of physical education 
professionals about epilepsy and also found low knowledge among 
these professionals. Regarding paralytic poliomyelitis and PPS, de 
Lira et al.8 found that physical education professionals had low 
knowledge about these diseases. Therefore, our results are in line 
with the literature.
The low level of knowledge about paralytic poliomyelitis and 
PPS can be explained because poliomyelitis is a disease that has 
been eradicated in various countries (including Brazil).34 In addi-
tion, PPS is a relatively unknown disease and physicians commonly 
confound the signs and symptoms of this disease with the aging 
process. Only recently, as a result of an initiative led by profes-
sionals at the Federal University of São Paulo, PPS was included 
in the International Classification of Diseases.35 Therefore, our 
findings were expected. 
It is necessary to highlight that the low levels of knowledge 
demonstrated by these healthcare professionals (especially by the 
nutritionists and psychologists) are worrying, because it is reason-
able to assume that patient care procedures can be influenced by 
the professional knowledge level. In this context, we found that 
healthcare professionals who had received previous information 
about poliomyelitis and PPS had significantly higher scores than 
those who had never received information. This result suggests 
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that universities should include information about poliomyeli-
tis and PPS in their undergraduate curricula, in order to improve 
the students’ knowledge about poliomyelitis and, consequently, as 
future professionals. Not least, this result suggests that continu-
ing education programs should be implemented as a government 
initiative. Furthermore, the low knowledge about paralytic polio-
myelitis and PPS is worrying, because it is reasonable to assume 
that low knowledge could decrease professionals’ ability to provide 
counseling about the importance of vaccines.
We also found that physicians, physical therapists and nurses 
presented higher knowledge than psychologists and nutritionists, 
as demonstrated by the scores in the knowledge assessment test. 
Considering that approximately 90% of the physicians, physical 
therapists and nurses had access to information on how to deal 
with poliomyelitis in their undergraduate studies and that this 
proportion fell to approximately 50% among the nutritionists 
and psychologists, this result was expected. Indeed, the fact 
that psychologists and nutritionists demonstrate less knowledge 
about the disease can be explained by the lack of material ded-
icated to infectious diseases in the undergraduate curricula of 
such courses. In particular, it is extremely important that phy-
sicians have high knowledge about the criteria for diagnosing 
PPS, because it is a syndrome for which the symptoms include 
new muscle weakness and muscle fatigue, among patients who 
have a history of paralytic poliomyelitis.22,25 However only 33% 
of the physicians knew that PPS affects individuals who have 
had polio in the past, and this is important because it is the 
main diagnostic criterion. 
With regard to knowing that PPS is considered to be a pro-
gressive neuromuscular disease, with slow worsening of signs 
and symptoms, approximately 51% of the physicians had correct 
knowledge, while 42% of the physical therapists, 43% of the nurses, 
26% of the nutritionists and 27% of the psychologists had correct 
knowledge. This shows that there are wide differences in knowl-
edge among healthcare professionals. This result can probably be 
explained by the fact that physicians, physical therapists and nurses 
are directly involved in diagnosis and treatment in hospitals and 
clinics25 and, as mentioned above, by the presence of material dedi-
cated to infectious diseases in the undergraduate curricula. On the 
other hand, the participation of nutritionists and psychologists is 
associated with ameliorating secondary symptoms, such as recent 
body mass gain36 and mood disorders.34
Although paralytic poliomyelitis has been eradicated in most 
countries (including Brazil), there are still some countries with 
new cases of paralytic poliomyelitis.37 In 2018, the World Health 
Organization (WHO) recorded 32 cases of poliomyelitis derived 
from wild poliovirus and 105 cases of poliomyelitis derived from 
circulating vaccine-derived poliovirus.37 Furthermore, in the recent 
humanitarian crisis due to the civil war in Syria, the WHO officially 
acknowledged an outbreak on October 29, 2013. In May 2014, the 
WHO declared polio to be a global health emergency for the first 
time in the organization’s history. This was a substantial challenge 
to the 25-year-old efforts of the Global Polio Eradication Initiative, 
which had been successful in eliminating polio from Syria in 1995.38 
Specifically in Brazil, the authorities reported difficulties in attain-
ing vaccine coverage in the 2018 campaign against paralytic polio-
myelitis.39 For this reason, the Brazilian authorities have launched 
another vaccine campaign in order to reach the vaccine coverage 
recommended by the WHO.39 Altogether, this information high-
lights the need to improve knowledge about poliomyelitis and PPS 
among healthcare professionals.
Our study had some limitations. Firstly, like all studies in which 
questionnaires are used, the present results rely on the honesty 
and level of recall of the respondents. Secondly, the reliability and 
validity of the instrument used to gather the data for this study 
has not been determined, although the questionnaire was previ-
ously evaluated by two experienced researchers. Nevertheless, we 
believe that these limitations do not prevent us from drawing con-
clusions from this study.
CONCLUSION
Our study showed that, overall, there is a lack of knowledge 
about PPS and poliomyelitis, especially among psychologists 
and nutritionists. Therefore, the services provided by these pro-
fessionals may become compromised. Furthermore, govern-
ment initiatives should be implemented to increase knowledge 
among healthcare professionals.
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